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Summary

Mechanical properties of frozen soil were studied by using both static and dynamic
methods as the function of water content, temperature and soil types. As to the static
method, compressive strengths were measured by uniaxial compression tests. As to
the dynamic method, velocities of dilatational (400 kHz) and shear (40 kHz) waves were
measured by the ultrasonic pulse method. As regards the soils, temperatures ranged
from —5 to —30°C, water contents varied from a néarly dry state to a water-saturated
state, and the types were sand, silt and clay.

Results obtained are summarized as follows:

1) In case of uniaxial compression, two typical curves of stress-strain were ob-
served : the one has the maximum value of stress at a certain strain; the othe has
a value of stress which becomes constant when the strain exceeds a certain value.

2) Compressive strength increased with increasing water content and also with
increasing grain size. The same tendencies were observed in the velocities of dilata-
tional and shear waves, as regards water content, but not exactly so concernning grain
size.

3) A strong correlation between compressive strength and velocity of shear wave
was observed as a function of water content under —10°C.

4) The increases of strength and both velocities were observed with lowering
temperatures. Especially, increasing rate of velocity of dilatational wave was quite
remarkable above —10°C. These facts might suggest that the amount of unfrozen
water strongly affects velocity of dilatational wave.

5) Values of dynamic Young’s modulus Ep, which are obtained from the velocities
of untrasonic waves, were 3-80 times as large as values of static Young’s modulus E,
which are obtained from the stress-strain curves of uniaxial compressions.



